It is well-known that the photochemical cycloaddition reactions of conjugated enones with olefins are useful for making a cyclobutane ring system. We have previously reported on the intermolecular photocycloaddition reactions of 2-pyrones with olefins, [1] [2] [3] and the intramolecular photodimerization reactions of 4,4′-polymethylenedioxy-di-2-pyrones 4 to clarify the reactivity involving the study of peri-, site, and stereoselectivities. As a part of an application of the cycloaddition reactions, we have planned to synthesize a macrocyclic compound possessing two cyclobutane rings using double photocycloaddition reactions of 6,6′-dimethyl-4,4′-dimethylenediox-di-2-pyrone (1) with di(ethylene glycol) divinyl ether (2) .
A solution of (1) (1.39 g), (2) (1.58 g), and xanthone (0.98 g) as a sensitizer in acetonitrile (500 ml) was irradiated with a 400-W high-pressure mercury lamp (>350 nm ) for 20 h under a nitrogen atmosphere. After removing the solvent, an oily residue was chromatographed by silica gel (eluent: ethyl acetate-hexane) to give a solid product (3) in 20% yield, which was recrystallized from ethyl acetate. Since the usual analytical and spectroscopic techniques do not permit the identification of two types of isomers, (3) and (4) (in Fig. 1) , an X-ray diffraction study of the product was carried out to determine the structure.
Data collections were performed at 93 K with graphitemonochromated Mo Kα radiation on a Rigaku RAXIS-RAPID Imaging Plate diffractometer (λ = 0.71069 Å). Lorentz and polarization corrections were applied to the intensity data. The structure was solved by direct methods using SIR 92. 5 The structure was refined by a full-matrix least-squares method. The non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined isotropically. All calculations were performed using the teXsan 6 crystallographic software package. Table 1 gives the crystal data and experimental conditions. Figure 2 is an ORTEP diagram of the molecule, which shows the atomic-labeling scheme. The final positional parameters are given in Table 2 , and selected bond lengths and angles are listed in Table 3 . From an X-ray diffraction study it has been clarified that the photocycloaddition reaction of di-2-pyrone (1) with α, ω-diene (2) gave a fifteen-ring-membered macrocyclic compound (3),4,13-dimethyl-3,7,10,14,19,22,25-heptaoxapentacyclo[25.0.0 1,6 .0 6, 26 .0 11,16 .0 11,18 ]heptacosa-4,11-diene-2,15-dione. The structure kept the two 2-pyrone rings parallel, and was accompanied by regioselective [2 + 2]cycloaddition across two kinds of C3-C4 double bonds in (1) . The stereochemistries of one cyclobutane ring at C5-C19 and the other ring at C8-C14 in Fig. 2 were found to be exo-endo and endo-endo structures, respectively.
Continuous inter-and intramolecular photocycloaddition reactions of (1) with (2) were found to be useful for synthesizing a macrocyclic compound possessing two cyclobutane rings using a one-pot photoreaction. x Atom z y Beq /Å 2 Table 2 Positional and equivalent isotropic displacement parameters along with their estimated standard deviations Beq = (8/3)π 2 (U11(aa*) 2 + U22(bb*) 2 + U33(cc*) 2 + 2U12 aa*bb* cos + 2U13 aa*cc* cos + 2U23 bb*cc* cos ). γ β α Table 3 Selected bond distances (Å) and bond angles (˚)
